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© Communication network and computer network server and interface modules used therein. 



@ A communication network (VCN) offering an 
ETHERNET service to a plurality of local terminals 
(ELT1. ELTN. TLTl. TLTN1-8). typically computers, 
is proposed. Flexibility and cost are enhanced with 
respect to existing ETHERNET networks by emulat- 
ing an ETHERNET network towards the local termi- 
nals whilst pooling complex functions in a computer 
network server (LANS) connected to the backbone 
ATM netork (BB). . 

This is achieved by coupling the local terminals, 
preferably separately, to standard ETHERNET links 

^ (ELN. TL1. TLNl-8) and by terminating these links in 
interface modules (EIM1. EtMN. TIMl, TIMN) con- 
verting the ETHERNET frames from the local termi- 

^ nals in ATM packets destined for the central server 
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which stores these packets in an input buffer (181- 
X) and performs the above complex functions, par- 
ticularly also the transmission of these packets to 
appropriate ones of the interface modules. Buffer 
overflow is avoided by transmitting backpressure 
signals (BP1-X) to the interface modules so as to 
control them to halt transmission on the computer 
links. 

The present invention is particularly well suited 
for early deployment of ATM networks as their inher- 
ent high bitrate transmission capability is used to 
provide ETHERNET type services at a lower cost 
per terminal whilst employing standard access tech- 
nology. 
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The present invention relates to a communica- 
tion network including a plurality of computer net- 
work links each coupled to at least one local termi- 
nal accessing said link according to a standard 
media access protocol. 

Communication networks such as the subject 
one are well known in the computer communica- 
tions field, the most widespread examples being 
the local and metropolitan area networks. LAN and 
MAN respectively, realized according to a variety 
of IEEE standards commonly known as the 802 
series. The latter networks use a shared transmis- 
sion medium for the transmission of data between 
the local terminals. The use of this shared trans- 
mission medium has to be arbitrated and the pro- 
cedure used therefor, generally known as media 
access protocol MAC, forms the main part of the 
above standards and determines to a large extent 
the computer network link type to be used. 

Although these known networks, developed 
separately from the public telecommunications net- 
work, are presently the best known solution for the 
specific problems associated with computer com- 
munications, it is widely appreciated that they are 
intrinsically expensive with regard to installation 
and maintenance costs. The above is all the more 
true if only a small number of local terminals use 
the network as then the network cost per terminal 
considerably increases due to the relatively large 
fixed costs associated with wiring, control and com- 
munication with remote terminals, i.e. terminals 
from outside the network, which has to be per- 
formed via a separate module known as 
bridge.'router module. Large maintenance costs oc- 
cur when a plurality of parallel networks called 
collision domains, each having their own fixed 
costs, are necessary in a same site due to limita- 
tions on the number of local terminals connected to 
a same network. Indeed, a change in network traffic 
conditions then often requires physically changing 
the wiring of these networks in order to obtain 
more suitable collision domains. 

It can thus be seen that the above known 
computer networks whilst providing a good and. 
thanks to large sales figures, cheap access method 
for terminals tend to be rather expensive over-all 
due to their rather expensive wiring and network 
termination equipment, especially when commu- 
nication between the local and remote terminals is 
needed, and due to their lack of flexibility once 
implemented. These drawbacks are most outspo- 
ken when a number of small and distributed clus- 
ters of terminals need to be interconnected and 
when a very large number of terminals in a same 
site need to be able to communicate not only with 
each other but also with remote terminals. 

It thus emerges that a need exists for providing 
a network of the above type but which allows a 
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reduction in the network costs whilst still using the 
established and popular access methods of the 
known networks, i.e. whilst retaining the computer 
network links, the media access protocols and the 
5 terminal-to-network interfaces common in present 
computer networks. 

This object is achieved due to the fact that it 
also includes a plurality of interface modules con- 
nected to said computer network links and to a 
ro computer network server via a backbone network, 
data being exchanged between said terminals and 
said server via said interface modules and said 
server storing data from said terminals in an input 
buffer, transmitting data to said terminals via said 
/5 interface modules and transmitting backpressure 
signals to inhibiting means included in said inter- 
face modules so as to control the filling level of 
said buffer, said inhibiting means thereto halting 
transmission on said links in a way dependent 
20 Upon said standard media access protocol. 

In so doing a virtual computer network of a 
known type is emulated, e.g. a virtual LAN or MAN. 
since all local terminals may behave as if they 
were incorporated in such a network whilst, as 
25 results from the above, they are only indirectly 
coupled via the computer network server. This is 
achieved by first concentrating all traffic from the 
local terminals to the computer network server via 
the existing backbone network and then letting the 
30 server perform complex tasks such as bridg- 
ing/routing in a pooled and thus cheaper way. 

The transmission medium shared between the 
local terminals of the thus established virtual net- 
work now is the buffer of the computer network 
35 server and the invention can thus be appreciated in 
the fact that arbitration therefor, i.e. the avoidance 
of buffer overflow, can via backpressure signals 
easily be converted in transmission inhibition in 
accordance with the standard media access pro- 
40 tocol used on the computer network links. Such 
conversion is possible for every media access pro- 
tocol since such a buffer may memorize data al- 
lowing it to compensate for the delays incurred by 
the data before arriving at the server as will be 
45 explained in further detail later. 

it can thus be seen that the above object is 
met as the virtual computer network may be sup- 
plied at a lesser cost per terminal than feasible with 
known technology. Indeed, the costs of the server 
50 and interface modules is considerably smaller than 
the interconnection costs incurred by fully wiring ail 
local terminals with computer network links or by 
partitioning them in collision domains terminating in 
a bridge module before using the existing back- 
55 bone network for interconnection of these bridge 
modules. 

The advantages of the present invention be- 
come even clearer when one considers that in 
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using a buffer as a shared medium no generic 
limitation on the number of local terminals exists as 
with a cable since such a buffer, unlike a cable, 
can memorize a theoretically indefinite amount of 
data. Wiring from the terminals to the interface 
modules is furthermore straightforward and no 
need arises to change this wiring to obtain optimal 
performance. 

A characteristic feature of the present invention 
is that data is transmitted over said backbone net- 
work according to the asynchronous transfer mode 
principle. 

As a result, the network is from an evolutionary 
perspective well suited to handle high bitrate data 
present in computer networks as it exploits the 
generic ability of Asynchronous Transfer Mode or 
ATM backbone networks to handle such data whilst 
allowing present access equipment adapted to the 
transmission of such data to remain in place. The 
present invention is hence well suited for early 
deployment of ATM networks as their inherent high 
bitrate transmission ability is used to provide local 
area network services at lower costs per terminal 
whilst employing standard access technology. 

Another characteristic feature of the invention 
IS that a plurality of distinct standard media access 
protocols are used for exchanging data between 
said local terminals and said computer network 
links. 

In this way, the fact that the local terminals are 
no longer directly coupled is further exploited. In- 
deed, the latter allows the use of distinct media 
access protocols in the same network since each 
local terminal communicates in a direct way only 
with the server which is independent from the 
media access protocol used as all data arrives 
there in a uniform backbone format. Concretely, the 
above feature thus allows the integration in the 
single virtual computer network of for instance both 
ETHERNET and TOKEN RING technology, i.e. ter- 
minals and computer links according to both stan- 
dards. 

A further object of the invention is to provide a 
computer network server to be used in the above 
communication network. 

This object is achieved by a server which in- 
cludes at least one server module which includes a 
said input buffer buffering data input to said server 
by said interfac modules, an address filter deriving 
from said data the identities of appropriate ones of 
said interface modules and transmission means 
transmitting said data to said appropriate interface 
modules. 

A characteristic feature of the server is that 
said at least one server module further includes 
flow control means monitoring the filling level of 
said* input buffer and sending said backpressure 
signals if said filling level exceeds a predetermined 



threshold value. 

The threshold value is needed for correct op- 
eration of the present network in view of the delays 
incurred by data sent by a local terminal before 
5 being buffered in the shared transmission medium 
which is the input buffer. Indeed, since collision on 
this shared medium between data units from the 
local terminals is tantamount to buffer overflow and 
since at the moment such collision is signalled to 
10 the local terminals a number of data units may still 
be underway, the threshold must be available to 
take into account the above delay and the amount 
of data potentially sent withm this delay in order to 
avoid buffer overflow. This delay is composed of 
;5 the delay incurred by data from the local terminal 
to the server and the delay with which backpres- 
sure signals have the effect of halting the transmis- 
sion of the local terminals. 

As mentioned above such delays may be ac- 
20 comodated in the present network thanks to the 
memory capacity of the shared medium which al- 
lows backlog in signalling overflow or collision. 

Another characteristic feature of the server is 
that said flow control means sends said backpres- 
25 sure signals to selected ones of said interface 
modules only. 

In so doing the generic flexibility of the present 
network is used to improve its performance beyond 
that of known networks as the selective halting of 
30 the transmission of some local terminals was im- 
possible therein. This selectivity allows to penalize 
only those local terminals which transmit an exces- 
sive amount of data thus achieving a fairer access 
for all terminals and also avoiding unsatisfactory 
35 behaviour of the network in the presence of such 
unfair local terminals. 

Still another charactenstic feature of the server 
is that it further includes a bridge module to handle 
local-to-remote and remote-to-local data destined 
40 for and received from remote terminals not con- 
nected to any of said interface modules respec- 
tively, said local-to-remote data being forwarded to 
said bndge module by said address filler to be 
further forwarded, after extraction of the identity of 
45 a destination remote terminal, to an associated 
backbone network address and said remote-to-local 
data being directly supplied to said computer net- 
work server via said bridge module and being 
converted thereby for storage in said input buffer. 
50 It can thus be seen that the earlier mentioned 

and particularly costly bridge router may in the 
present network simply be pooled thus reducing 
the over-all network cost. 

Although, as explained earlier, the present net- 
55 work allows integration of a vary large number of 
terminals within the same virtual computer network 
the need may still arise to provide a number of 
collision domains. When, for instance, a server with 
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a specific limited capacity is already in place it 
might be useful to upgrade its capacity and there- 
fore also the number of local ternninals connected 
to it. Also state of the art technology might limit the 
number of local terminals which are handled by a 
server module as described above, it thus being 
necessary for sites with more local terminals to 
provide collision domains. Such limitations might 
further be necessary to improve the throughput of 
a server module of the above type. 

With regard to the above a very important 
feature of the present server is that it includes a 
plurality of said server modules as well as input 
switch means having an input coupled to the input 
of said server and a plurality of outputs each coup- 
led to one of said server modules, data supplied to 
the input of said server by said interface modules 
being routed by said input switch means to a 
selected one of said server modules dependent on 
the identity of said interface module sending said 
data, said interface modules thereby being divided 
by said input switch means into a plurality of colli- 
sion domains each of which is served by a distinct 
one of said server modules. 

Thus the above requirements are met in a 
simple way because a plurality of server modules 
can be so coupled in parallel, each of these server 
modules being associated to one such collision 
domain. This is achieved without severely com- 
plicating the design of the server since, in addition 
to the further server modules, only a simple input 
switch means is required to make the appropriate 
selections. This server can by its parallel and mod- 
ular nature be easily customized to suit particular 
requirements concerning number of local terminals 
and throughput. 

Another important feature of the present server 
is that said collision domains and said associated 
server modules are defined in a configuration table 
included in said input switch means, said server 
including reconfiguration means adapted to change 
said table. 

it can be seen that in providing the possibility 
of defining collision domains the present network 
remains very flexible. Indeed, in contrast to the 
known networks having collision domains, only a 
software operation, i.e. adapting the configuration 
table, is needed to tune the network to the chang- 
ing traffic characteristics. 

Still a further object of the present invention is 
to provide an interface module which can be used 
in the above communication network. 

This object is achieved through an interface 
module which comprises format conversion means 
for converting data from a format used by said 
computer network link connected thereto, to a for- 
mat used by said backbone network and vice 
versa, said inhibiting means inhibiting transmission 



on said computer network link in response to said 
backpressure signals and in a way dependent upon 
said media access protocol, and data acknowledge 
means for transmitting a data acknowledge signal 
5 to said computer network server pursuant to cor- 
rect transmission of data received therefrom on 
said computer network link. 

Specific embodiments of this interface module 
are that said media access protocol used on said 
10 computer network link is the ETHERNET protocol 
and that said inhibiting means converts said back- 
pressure signals into dummy frames with Ethernet 
adresses different from the addresses of the local 
terminals coupled to said interface module, and 
/5 that said media access protocol used on said com- 
puter network link is the TOKEN RING protocol and 
that said inhibiting means converts said backpres- 
sure signals by withholding a token from said local 
terminals connected thereto. 
20 It can be seen from the above two examples 

that it is very simple to adapt the interface modules 
to a multitude of access technologies, the above 
examples only being those most important. 

The above mentioned and other objects and 
25 features of the invention will become more appar- 
ent and the invention itself will be best understood 
by referring to the following description of an em- 
bodiment taken in conjunction with the accompany- 
ing drawings wherein; 
30 Fig. 1 shows a communication network VCN 

according to the present invention and its inter- 
connection via a public telecommunication net- 
work PTN with remote terminals RT1-Q; and. 
Fig. 2 schematically depicts a computer network 
35 server LANS according to the invention and 

used in the above communication network of 
Fig. 1. 

The communication network VCN shown in Fig. 
1 is a computer or data network used in an office. 

40 e.g. an hospital, or in a residential area. It includes 
local terminals ELTl. ELTN1.2. TLT1. TLTNl-8 
which communicate with each other indirectly via a 
backbone network B8 and a computer network 
server LANS and is therefore called virtual com- 

-^5 puter network. The server LANS is called a local 
area network server since, as described in detail 
hereinbelow, the virtual network thus emulates a 
local area network towards the local terminals, in 
the present embodiment the thus emulated local 

50 area network being either an ETHERNET or a 
TOKEN RING network. The local terminals ELTt, 
ELTN1-2, TLTl and TLTNl-8 may further also 
communicate with remote terminals RTl-Q. not in- 
cluded in the virtual computer network VCN, over a 

55 public telecommunication network PTN which is 
also coupled to the backbone network BB. 

The local terminals ELTt, ELTN1-2. TLTl 
TLN1-Q are subdivided in two groups according to 



5 




EP 0 648 



the type of local area network to which they are 
adapted to have access. Terminals ELTI, ELTNt-2 
are for instance adapted to have access to an 
ETHERNET network and they are therefore con- 
nected to ETHERNET computer links. ELI and EL2 5 
respectively, whilst terminals TLTI. TLTNl-Q are 
adapted to have access to a TOKEN RING network 
and are therefore connected to TOKEN RING com- 
puter links. TL1 and TLl-8 respectively. Since both 
the local terminals and the computer network links w 
to which they are connected thus correspond to 
well known technology, they are hereafter not de- 
scribed in detail and their properties are used 
throughout this description as forming part of the 
common general knowledge of a person skilled m 75 
the art. 

To be noted that although each computer net- 
work link is normally coupled to one local terminal, 
special cases are allowed for clusters of terminals. 
Local terminals ELTN1 and ELTN2 form such a 20 
cluster and are connected to a same computer link 
ELN without further ado as they so form a known 
ETHERNET network for which they were designed 
in the first place. The measures required for the 
virtual network VCN to take these special cases 25 
into account are described later. 

The computer links ELI. ELN, TLl and the 
bundle of links TLNI-8 are each coupled to the 
interface modules. E\m , EtMN and Tlfs/11 to TIMN 
respectively. The latter modules are in their turn 30 
each coupled to a backbone network link APONi 1, 
AP0N1N. APONfy/11 and APONMN respectively. 
The backbone network links APON1 1 and APONI N 
form part of an asynchronous transfer mode pas- 
sive optical network with a common optical link 35 
APON 1 coupled to a port of an asynchronous 
transfer mode switch ATIS/IS forming part of the 
backbone network BB. Likewise. AP0NM1 and 
APONMN form part of a further asynchronous 
transfer mode passive optical network now with a 40 
common optical link APONM also coupled to a port 
of ATMS- The backbone network BB can thus be 
composed of up to M passive optical network, each 
of them consisting of up to N backbone network 
links. It can thus be clearly seen that a large 45 
number of tocal terminals may be so integrated in 
the present virtual computer network VCN. 

Regarding the operation of the backbone net- 
work BB no further details need be given since 
they can be readily obtained from the published so 
European Patent Application EP-A1- 0544975 (Van 
der Plas 4) for the passive optical network and 
from the article "Technology, distributed control 
and performance of a multtpath self-routing 
switch", by M.A. Henrion et al.. International 55 
Switching Symposium. October 1992. Yokohama, 
Vol. 2. pp. 2-6 for the asynchonous switch ATMS. 
With regard to the present network VCN it is how- 
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ever important to note that the interface modules 
ElMl. EIM2. TiMI and TIMN may form part of 
subscriber units as disclosed in the former docu- 
ment wherein also interface modules, called line 
interface modules, for voice and video traffic are 
present. In this way the present virtual network 
VCN service blends in seamlessly with other ser- 
vices provided on the backbone network BB. each 
subscriber of the latter network having the option to 
complete its subscriber unit with an interface mod- 
ule for the virtual network VCN. 

The above described backbone network BB is 
either a PABX for office use or an access network 
to the public telecommunication network PTN for 
residential subscribers. In the latter case the sub- 
scribers may acquire highly performant data ser- 
vices without having to commonly set up a local 
area network. Indeed, it suffices for a public oper- 
ator to provide the local area network server LANS 
on one of the ports of the switch ATMS. 

With reference to Fig. 1. it can be further seen 
that the mentioned local area network server LANS 
is coupled to the switch ATMS via a local data link 
LDP via which this server exchanges data with the 
local terminals ELTI. ELTN1-2. TLTI. TLTNl-8. via 
a control data link COP over which data acknowl- 
edge signals from the interface modules ElMl. 
EIMN, T1M1. TIMN are received and via a remote 
data link RDP via which data is exchanged with the 
remote terminals RT1-Q coupled to the switch 
ATMS via the public telecommunication network 
PTN as already mentioned above. 

Finally with reference to Fig. 1. the operation of 
the interface modules ElMl. EIMN. TIM1. TIMN is 
explained in more detail hereafter. 

The interface modules mainly perform a format 
conversion between the format in which data is 
received from the computer links ELI. ELN. TLl. 
TLNI-8, I.e. an ETHERNET or TOKEN RING frame 
format, to a format compatible with the backbone 
network BB. i.e. an ATM cell format, and vice 
versa. This format conversion need not be de- 
scribed in further detail since a device realizing this 
conversion can be designed by a person skilled in 
the art without difficulty in using known transceivers 
on either side of the interface module and in con- 
sidering the mentioned frame and cell formats 
which are well known. The only special feature of 
this format conversion device is the fact that in 
converting ETHERNET or TOKEN RING frames 
into ATM cells, it always has to assign the back- 
bone network address of the local data link LDP. or 
a virtual connection or path identifier indicative 
thereof, to the address portion of the ATM cells 
thus concentrating all data traffic from the local 
terminals to the server LANS. 

Apart from the above two further functions 
need to be provided by the interface modules, i.e. 



8 



EP 0 648 034 A1 



10 



the conversion of backpressure signals issued by 
the local area network server LANS in order to 
avoid buffer overflow therein and sending of data 
acknowledge signals to this server LANS so as to 
signal thereto the succesful transmission of a data 
unit. Both these functions are hereafter discussed 
in detail with respect to the interface modules, their 
implication on the operation of the local area net- 
work server LANS and the virtual computer network 
VCN being explained further below after discussing 
the architecture of the server with reference to Fig. 
2. 

The conversion of backpressure signals issued 
by the local area network server LANS has as 
purpose the halting of signal transmission by the 
local terminals coupled to the interface modules 
receiving these signals. Such conversion is there- 
fore dependent on the type of the local terminals 
which are so targelted. Indeed, each of these ter- 
minals gain access to the computer link to which 
they are connected via a media access protocol 
also called MAC which is distinct for each type of 
local area network and denying such access there- 
fore also depends on this MAC. 

For the local terminals ELT1. ELTNl-2 the 
ETHERNET MAC halts transmission of new frames 
when collision between a frame sent thereby and 
another frame send on the ETHERNET link ELI 
and EL2 respectively is detected. The interface 
modules EIM1. EIM2 therefore continuously sent 
dummy frames on the links ELI and ELN upon the 
receipt of backpressure signals thereby avoiding 
that the local terminals ELTi and ELTNt-2 respec- 
tively continue to succesfully transmit frames. 
These dummy frames are such that the ETHER- 
NET address they carry is different of that of any 
of the local terminals coupled thereto because oth- 
erwise these terminals would handle the data in 
these dummy frames which is obviously not called 
for. 

On the other hand for the local terminals TLT1. 
TLTN1-2 the TOKEN RING MAC only allows them 
to gain access and hence to start transmission if a 
token which is passed through the ring comes in 
their possession (in this respect it is to be noted 
that the TOKEN RING links TL1. TLNl-8 are not to 
be viewed as a single connection but rather as two 
separate cables respectively from. to the local ter- 
minal to from the interface module thus establish- 
ing the mentioned ring). In normal operation this 
token is passed between the terminal and the inter- 
face module. However, upon receipt of backpres- 
sure signals this token is continuously withheld by 
the interface module without it transmitting data. 

The transmission of data acknowledge signals 
by the interface modules ElMl. EIMN. TIMI. TIMN 
is needed because the server LANS cannot on 
beforehand know if an incident frame transmitted 



by it will collide with a frame issued by the termi- 
nals ELTI. ELTNl-2. TLTl. TLTN1-8 coupled to 
these interface modules. In case of such collision 
the interface module has to detect this in the same 
5 way as the local terminals do this in accordance 
with the appropriate MAC and attempt retransmis- 
sion at a moment that is prescribed by this MAC. 
Since this would normally require memory capacity 
in the interface modules which increases the cost 
JO thereof, memorizing these colliding frames is 
avoided in the present network VCN by letting the 
interface modules send a negative data acknowl- 
edge signal to the server LANS which then cen- 
trally administers the retransmission. The latter is 
J5 particularly advantageous since the interface mod- 
ule cost is of prime importance in the deployment 
of the virtual computer network VCN. Indeed, it is 
the cost at which for instance the residential sub- 
scribers may gain access to the network VCN. 

20 Finally with reference to the interface modules, 

the special type of interface module TIMN is dis- 
cussed in more detail. As can be seen from Fig. 1 
this interface module TIMN is connected to a bun- 
dle of 8 TOKEN RING computer links TLN1-8 

25 whereas the other interface modules ElMl. EIMN 
and TIMI are only connected to a single computer 
link ELI. ELN and TLl respectively. In spite of this 
difference TIMN has exactly the same functionality 
as the other interface modules and in fact it is the 

30 coricatenation of 8 distinct interface modules 
wherein common hardware on the backbone net- 
work 88 side is shared. This means more particu- 
larly that interface module TIMN additionally multi- 
plexes/demultiplexes data from^to the local termi- 

35 nals TLTN1-8 in order to provide a more cost 
effective way of interconnecting a small cluster of 
local terminals to the present virtual 'computer net- 
work VCN. The above is clearly distinct from the 
situation which accurs with local terminals ELTNl-2 

-io albeit that the same goal. i.e. reduction of the cost 
per local terminal, is obtained. 

With reference to Fig. 2 the local area network 
server LANS is hereafter described in detail. 

As mentioned above the server LANS has 3 

-J5 distinct inputs LDP. COP and RDP each connected 
to a distinct port of the switch ATMS. The input 
LDP is bidirectional for receiving data from the 
interface modules ElMl. EIMN. TIMI. TIMN and for 
transmitting data thereto respectively. The data re- 

50 ceived via LDP is applied to an input switch IS 
having a plurality of outputs Ol-X each coupled to 
a distinct server module SMl-X. The input switch 
includes a configuration table (not shown) defining 
collision domains each comprising a number of 

55 interface modules e.g. EIMN. TIMN and ElMl. 
TIMI and also assigning these collision domains to 
one of the server modules SM1-X. The input switch 
IS further includes a selection circuit {not shown) 
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which forwards received data to an appropriate one 
of the outputs 01-X dependent upon its originating 
interface module and the above table- 
As can be seen from Fig. 2 each server mod- 
ule SMl-X has a like structure consisting of an 
input buffer IBl-X in which data provided by the 
input switch IS at a corresponding one of its out- 
puts Ol-X is buffered, a destination address filter 
DAFI-X reading data from the corresponding input 
buffer at a constant rate determined by an internal 
clock signal (not shown) and deriving the destina- 
tion of this data therefrom, and a transmission 
circuit TM1-X to which data is forwarded by the 
address filter DAFl-X when this data is destined for 
one of the interface modules witfiin the same colli- 
sion domain. Each server module SMl-X further 
includes a flow control module FCMl-X monitonng 
the filling level FL1-X of a corresponding input 
buffer 1B1-X and generating backpressure signals 
BP 1.x when this filling level FLl-X exceeds a pre- 
determined threshold value. 

As shown schematically in Fig. 2. the back- 
pressure signals BP1-X are multiplexed together 
with the data sent by the transmission circuits 
TM1-X on the local data link LDP. In order for this 
data to be transmitted to the appropriate interface 
module(sV the destination address filters DAF1-X 
before forwarding the data to the corresponding 
transmission circuits TfVll-X. rearrange the address 
parts of the cells handled by it so as to denote the 
backbone network address of this destination inter- 
face module, or the virtual connection or path indi- 
cative tfiereof. and copies these celts whilst adapt- 
ing the destination address when the cells have to 
be sent to multiple interface modules. 

The destination address filter DAF1-X can de- 
tect data which is not destined for any of the 
interface modules included in its associated colli- 
sion domain and forwards such data via a cor- 
responding non-local data connection NLD1-X to a 
bridge module BM included in the local area net- 
work server LANS which handles this data as will 
be described in detail lateron. A final function of 
the destination address filters DAFl-X is needed 
when a situation as with local terminals ELTNl-2 
occurs, i.e. when a number of local terminals form 
together with the interface module, in the present 
case EIMN. a local area network of a known type. 
In this case the filter DAFI-X also detects data 
which is transmitted by one of these local terminals 
ELTNl-2 to another one thereof and eliminates this 
data in order to avoid that these terminals receive 
the same data twice. This function is performed by 
the server LANS rather than by the interface mod- 
ule EIMN in order to keep the cost of this module 
low which is important for reasons already men- 
tioned above. 



Following is an explanation of the operation of 
the server modules SMl-X with respect to the 
already mentioned data acknowledge signals re- 
ceived via the control data link COP. These data 
5 acknowledge signals CDP are received by a control 
processor CPR included in the server LANS which 
demultiplexes these data acknowledge signals in 
much the same way as the input' switch IS demul- 
tiplexes the data received via LDP. i.e. dependent 
10 upon the interface module which issued the data 
acknowledge signals. CPR forwards them to one of 
the server modules SMl-X assigned to a collision 
domain including this interface module. To this end 
it has a plurality of data acknowledge outputs DA1- 
15 X each coupled to a corresponding one of the 
transmission circuits TM1-X. 

With respect to the latter circuits TM1-X it must 
now be noted that they consist of a memory part 
(not shown) and a memory control part (not shown) 
20 and that they store the cells which have to be 
transmitted to the interface modules prior to trans- 
mission in the mentioned memory part. The mem- 
ory control part then reads the data out of this 
memory part for transmission but this data remains 
25 stored in the memory part until the memory control 
part receives from the control processor CPR via 
the corresponding data acknowledge output DA1-X 
a data acknowledge signal relative to this data. 
Upon receipt of the latter signal the data which is 
30 so acknowledged is deleted from the memory part. 
If such a data acknowledge signal is not received 
in a predetermined time interval it is retransmitted 
by the memory control part according to a retrans- 
mission procedure, for instance the one used m 
35 ETHERNET networks. If possible the retransmis- 
sion procedure used is the one of the local area 
network to which the local terminals to which the 
data has to be transmitted is adapted. 

Finally, to complete the description of the op- 
40 eration of the local area network server LANS the 
mentioned bridge module BM and its interconnec- 
tions are now described in more detail. This bndge 
module receives data from both the already men- 
tioned non-local data tines NLDI-X of the server 
45 modules SMl-X and the bidirectional remote data 
link RDP. All data received is checked for the 
address of the destination terminal and output to 
the remote data link RDP if this destination terminal 
is one of the remote terminals RTl-Q. The bridge 
50 module BM then assures that the destination ad- 
dress part of the cells which are so forwarded is 
adapted to the backbone network address with 
respect to the public telecommunications network 
PTN of this remote destination terminal RTl-Q. 
55 On the other hand, for data destined for one or 

more of the local terminals ELTl. ELTNl-2. TLTl, 
TLTN1-8. the bridge module BM detects to which 
collision domain the destination local terminal is 
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assigned and it forwards this data via one of its 
outputs BOl-X to the corresponding server module 
SMl-X and more particularly to the input buffer 
IB1-X thereof- In this way all remote incoming data 
and all local data exchanged between distinct colli- 
sion domains is handled automatically. 

It is finally to be noted that a person skilled in 
the art may design a local area network server 
LANS having only one server module without dif- 
ficulty from the above description. Indeed, this en- 
tails only the omission of the input switch and the 
corresponding simplification of the bridge module 
BM and the control processor CPR. 

While the principles of the invention have been 
described above in connection with specific ap- 
paratus, it is to be clearly understood that this 
description is made only by way of example and 
not as a limitation on the scope of the invention. 

Claims 

1. Communication network including a plurality of 
computer network links (ELI. ELN. TL1 , TLN1- 
8) each coupled to at (east one local terminal 
(ELTl, ELTN. TLT1. TLTN1-8) accessing said 
link according to a standard media access 
protocol, characterized in that it also includes a 
plurality of interface modules (Elf\/!1. EIMN. 
TIM1 . TIMN) connected to said computer net- 
work links (ELI. ELN. TLl. TLN1-8) and to a 
computer network server (LANS) via a back- 
bone network (BE), data being exchanged be- 
tween said terminals (ELTl. ELTN, TLTl. 
TLTN1-8) and said server via said interface 
modules and said server storing data from said 
terminals in an input buffer (181 -X), transmit- 
ting data to said terminals via said interface 
modules and transmitting backpressure signals 
(BPl-X) to inhibiting means included in said 
interface modules so as to control the filling 
level (FL1-X) of said buffer, said inhibiting 
means thereto halting transmission on said 
links in a way dependent upon said standard 
media access protocol. 

2. Communication network according to claim 1. 
characterized in that data is transmitted over 
said backbone network (BB) according to the 
asynchronous transfer mode principle. 

3. Communication network according to claim 1. 
characterized in that a plurality of distinct stan- 
dard media access protocols are used for ex- 
changing data between said local terminals 
(ELTl. ELTN. TLTl. TLTNl-8) and said com- 
puter network links (ELI, ELN. TLl. TLNl-8). 



4. Computer network server (LANS) adapted for 
use in a communication network as in any of 
the claims 1 to 3. characterized in that it in- 
cludes at least one server module (SMi-X) 

5 which includes a said input buffer (IBl-X) buf- 

fering data input to said server (LANS) by said 
interface modules (ElMI. EIMN. TIMI. TIMN). 
an address filter (DAFI-X) deriving from said 
data the identities of appropriate ones of said 

JO interface modules and transmission means 

(TMl-X) transmitting said data to said appro- 
priate interface modules. 

5. Computer network server (LANS) according to 
;5 claim 4. characterized in that said at least one 

server module (SMl-X) further includes flow 
control means (FCM1-X) monitoring the filling 
level (FLI-X) of said input buffer (IBl-X) and 
sending said backpressure signals (BPl-X) if 
'20 said filling level exceeds a predetermined 

threshold value. 

6. Computer network server (LANS) according to 
claim 5. characterized in that said flow control 

25 means (FCMI-X) sends said backpressure sig- 

nals (BPl-X) to selected ones of said interface 
modules (ElMI. EIMN. TIMI. TIMN) only. 

7. Computer network server (LANS) according to 
30 claim 4. characterized in that said transmission 

means (TMl-X) includes a data memory in 
which said data is stored prior to transmission 
to a said interface module and from which said 
data is removed only aiier a data acknowledge 

35 signal indicating succesfull transmission of said 

data on said computer network links (ELI, 
ELN. TLl, TLN1-8) is received from said inter- 
face modules (ElMI. EIMN, TlMl. TIMN). said 
transmission means periodically retransmitting 

40 said data until said data acknowledge signal is 

received. 

8. Computer network server (LANS) according to 
claim 4. characterized in that it further includes 

45 a bridge module (BM) to handle local-to-re- 

mote (NLDl-X) and remote-to-local (RDP) data 
destined for and received from remote termi- 
nals (RTi-Q) not connected to any of said 
interface modules {ElMl. EIMN. TIMI. TIMN) 

50 respectively, said local-to-remote data being 

forwarded to said bridge module by said ad- 
dress filter (OAFl-X) to be further forwarded, 
after extraction of the identity of a destination 
remote terminal, to an associated backbone 

55 network address and said remote-to-local data 

being directly supplied to said computer net- 
work server (LANS) via said bridge module 
and being converted thereby for storage in 



9 



EP 0 648 034 A1 



said input buffer (IBl-X). 

9. Computer network server (LANS) according to 
any of the claims 4 to 8. characterized in that it 
includes a plurality of said server modules 
(SMl-X) as well as input switch means (IS) 
having an input (LDP) coupled to the input 
(LDP) of said server (LANS) and a plurality of 
outputs (01 -X) each coupled to one of said 
server modules, data supplied to the input of 
said server by said interface modules (EIIV11. 
EIIVIN, TIM1. TIMN) being routed by said input 
switch means to a selected one of said server 
modules dependent on the identity of said 
interface module sending said data, satd inter- 
face modules thereby being divided by said 
input switch means into a plurality of collision 
domains each of which is served by a distinct 
one of said server modules. 

10. Computer network server (LANS) according to 
claim 9. characterized in that said collision 
domains and said associated server modules 
(Sfy/ll-X) are defined in a configuration table 
included in said input switch means (IS), said 
server including reconfiguration means adapt- 
ed to change said table. 
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data acknowledge means for transmitting a 
data acknowledge signal to said computer net- 
work server (LANS) pursuant to correct trans- 
mission of data received therefrom on said 
computer network link. 

Interface module (ElfVll. Eir/1N. TIM1. XmN) 
according to claim 13, characterized in that 
said media access protocol used on said com- 
puter network link (ELI, ELN. TLI. TLN1-8) is 
the ETHERNET protocol, said inhibiting means 
converting said backpressure signals into dum- 
my frames with Ethernet adresses different 
from the addresses of the local terminals 
(ELT1. ELTN. TLT1. TLTNl-8) coupled to said 
interface module. 

Interface module (EIM1. EIMN, TIMI. TIMN) 
according to claim 13.' characterized in that 
said media access protocol used on said com- 
puter network link (ELI, ELN. TLI. TLNI-8) is 
the TOKEN RING protocol, said inhibiting 
means converting said backpressure signals 
by withholding a token from said local termi- 
nals (ELT1. ELTN. TLT1. TLTNl-8) connected 
thereto. 



11. Computer network server (LANS) according to 
claims 8 and 9. characterized in that said 30 
bridge module (Bfvl) routes said remote-to-lo- 
cal data to the said input buffer (IBl-X) asso- 
ciated to the said collision domain in which a 
destination local terminal said local-to-remote 
data is included. 

12. Computer network server (LANS) according to 
claim 8 and 9, characterized in that said ad- 
dress filter (DAF1-X) also forwards data for a 
destination local terminal not included in said 40 
associated collision domain to said bridge 
module (BM), said bridge module routing the 
latter data to the said input buffer (IBi-X) asso- 
ciated to the said collision domain in which 

said destination local terminal is included. -^5 

13. Interface module (Elf^/11, EIMN. TIMI. TIMN) 
adapted for use in a communication network 
as in any of the claims 1 to 3. characterized in 

that it comprises format conversion means for so 
converting data from a format used by said 
computer network link (ELI. ELN, TLI. TLNl- 
8) connected thereto, to a format used by said 
backbone network (BB) and vice versa, said 
inhibiting means inhibiting transmission on said 55 
computer network link in response to said bac- 
kpressure signals (BPI-X) and in a way depen- 
dent upon said media access protocol, and 
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